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welding procedures similarly qualified
by the drop-weight test. For such
qualifications, two drop-weight speci-
mens are to be tested, with the notch
positioned directly above and parallel
to the centerline of the weld.

(c) Piping welding toughness tests
shall be qualified, by making Charpy
V-notch impact tests as prescribed in
paragraph (a) of this section.

(d) Materials which are specially ap-
proved based on toughness criteria or
tests, other than those discussed in
paragraphs (a) and (b) of this section,
shall have welding procedures tested
and qualified for toughness as deemed
appropriate and necessary by the Com-
mandant.

(e) In the case of stainless steels,
weld procedure toughness tests may be
limited to weld metal only if this is all
that is required by §54.25-15.

§54.p5—16 Production toughness test-
ing.

(a) For vessels of welded construc-
tion, production toughness test plates
shall be prepared for each 50 feet of lon-
gitudinal and circumferential butt
weld in each Class I-L vessel, or for
each 150 feet in each Class Il-L vessel,
except for material other than stain-
less steel that is exempted from impact
test requirements by this subchapter.
In the case of stainless steels, weld pro-
duction toughness tests may be limited
to weld metal only if this is all that is
required be §54.25-15. The test-plate
thickness shall be the same as that of
the vessel wall at the location of the
production weld being sampled. The
test plates shall be prepared, wherever
possible, as run-off tabs attached at the
ends of weld butts or seams. The roll-
ing direction of the run-off tabs should
be oriented parallel to the rolling di-
rection of the adjacent production ma-
terial. The test-plate material shall be
taken from one of the heats of material
used in the vessel, and both the elec-
trodes and welding procedures shall be
the same as used in the fabrication of
the vessel. From each test plate, one
set of three Charpy impact bars or two
drop-weight specimens, as applicable
according to the test used in procedure
qualification, shall be taken transverse
to the weld axis. For Charpy V-notch
specimens, the notch shall be normal
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to the material surface and its location
alternated (approximately) on succes-
sive tests between the weld metal and
heat affected zone. Thus, approxi-
mately half of all weld production im-
pact tests will be of weld metal and
half of heat affected zone material. For
the weld metal tests, the V-notch is to
be centered between the fusion lines.
For the heat affected zone tests, the
notch is to be centered so as to sample,
as nearly as practicable, the most crit-
ical location for toughness observed in
the weld procedure qualification tests.
Where the drop weight specimen is
used in production weld testing, it
shall be prepared in the same manner
as specified for procedure qualification
testing, §54.05-15(b).

(b) For vessels not exceeding 5 cubic
feet in volume, one set of impact speci-
mens, or two drop-weight specimens, as
applicable according to the test used in
procedure qualification, may represent
all vessels from the same heat of mate-
rial not in excess of 100 vessels, or one
heat-treatment furnace batch. In addi-
tion, when such vessels are welded, one
weld test plate made from one of the
heats of material used, and two sets of
impact specimens or two drop-weight
specimens, as applicable, cut there-
from, may represent the weld metal in
the smallest of: One lot of 100 vessels or
less; or each heat-treatment furnace
batch; or each 50 feet of welding for
Class I-L vessels; or each 150 feet of
welding for Class Il-L vessels.

(c) For several vessels or parts of ves-
sels being welded in succession, the
plate thickness of which does not vary
by more than one-fourth inch, and
which are made of the same grade of
material, a test plate shall be furnished
for each 50 feet of welding for Class I-
L vessels or 150 feet of welding for
Class Il-L vessels. For each 50- or 150-
foot increment of weld, as applicable,
the test plates shall be prepared at the
time of fabrication of the first vessel
involving that increment.

(d) The test plates and any other test
material from which toughness test
specimens are cut shall be given the
same heat-treatment as the production
material they represent. Test speci-
mens representing other material than
the weld toughness test plates shall
preferably be cut from a part of the
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vessel material but may be cut from
like material that has been heat-treat-
ed within the temperature range speci-
fied by the producer in treating the ac-
tual vessel material.

(e) For nonpressure vessel type tanks
and associated secondary barriers, as
defined in §38.05-4, subchapter D (Tank
Vessels) of this chapter, production
toughness test plates shall be prepared
in accordance with paragraphs (a) and
(d) of this section. One set of toughness
test plates shall be prepared for each
165 feet (50 meters) of production butt
type welds.

§54.05-17 Weld toughness test accept-
ance criteria.

(a) For Charpy V-notch impact tests
the energy absorbed in both the weld
metal and heat affected zone impact
tests in weld qualification and produc-
tion shall be:

(1) For weld metal specimens, not
less than the transverse values re-
quired for the parent material.

(2) For heat affected zone specimens,
when the specimens are transversely
oriented, not less than the transverse
values required for the parent mate-
rial.

(3) For heat affected zone specimens,
when the specimens are longitudinally
oriented, not less than 1.5 times the
transverse values required for the par-
ent material.

(b) For drop-weight tests both speci-
mens from each required set shall ex-
hibit a no-break performance.

[CGFR 68-82, 33 FR 18828, Dec. 18, 1968, as
amended by CGD 73-254, 40 FR 40164, Sept. 2,
1975]

§54.05-20 Impact test properties for
service of 0 °F and below.

(a) Test energy. The impact energies
of each set of transverse Charpy speci-
mens may not be less than the values
shown in Table 54.05-20(a). Only one
specimen in a set may be below the re-
quired average and the value of that
specimen must be above the minimum
impact value permitted on one speci-
men only. See §54.05-5(c) for retest re-
quirements.
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TABLE 54.05-20(a)—CHARPY V-NOTCH IMPACT

Size of specimen

Minimum impact
value required for
average of each
set of 3 speci-
mens foot-

Minimum impact
value permitted on
one specimen
only of a set, foot-

pounds " pounds
10x 10 mm ........... 20.0 135
10 x 7.5 mm . 16.5 11.0
10x5mm ... 135 9.0
10x25mm ... 10.0 6.5

18Straight line interpolation for intermediate values is
permitted.

(b) Transversely oriented Charpy V-
notch impact specimens of ASTM A 203
(incorporated by reference, see §54.01-1)
nickel steels must exhibit energies not
less than the values shown in §54.05-20
(a). Requirements for 9 percent nickel
steels are contained in §54.25-20. Other
nickel alloy steels, when specially ap-
proved by the Commandant, must ex-
hibit a no-break performance when
tested in accordance with the drop
weight procedure. If, for such mate-
rials, there are data indicating suitable
correlation with drop-weight tests,
Charpy V-notch tests may be specially
considered by the Commandant in lieu
of drop-weight tests. If the drop-weight
test cannot be performed because of
material thickness limitations (less
than one-half inch), or product shape,
or is otherwise inapplicable (because of
heat treatment, chemistry etc.) other
tests or test criteria will be specified
by the Commandant.

(c) Where sufficient data are avail-
able to warrant such waiver, the Com-
mandant may waive the requirements
for toughness testing austenitic stain-
less steel materials. Where required,
austenitic stainless steels are to be
tested using the drop-weight procedure
and must exhibit a no-break perform-
ance. Where data are available indi-
cating suitable correlation of Charpy
V-notch results with drop-weight NDT
or no-break performance, Charpy V-
notch tests may be specially considered
by the Commandant in lieu of
dropweight tests. If the dropweight
test cannot be performed because of
material thickness limitations (less
than one-half inch), or product shape,
or is otherwise inapplicable (because of
heat treatment, chemistry, etc.) other
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